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BACKGROUND 
TECHNICAL FIELD 

[0001] This application relates in general to wireless communication systems, and more particularly to an 
5 improved system and method of updating e-mail messages between a mail server and a mobile 
communication device or between multiple external mailboxes and main mailbox, using mailbox pooling pre- 
emptive criteria 

DESCRIPTION OF THE RELATED ART 
[0002] It is known in the art to provide email polling of a central mail server for updating messages between 

10 remote users and. For example, Novell® provides a NetMail XE solution whereby a mail server installed at a 
branch/remote office receives e-mail messages from an Internet Service Provider (ISP), and distributes the 
received messages to users at the branch/remote office over a local area network. A mail sub-domain at the 
ISP forwards all e-mail for the remote office to the mail server, which functions as a mail cache, sending e- 
mail to and receiving e-mail from the ISP. 

15 [0003] In the above-described system, the mail sub-domain at the ISP is polled by the mail server to send or 
receive messages, regardless of whether the mailbox has any new incoming or outgoing messages. In large 
systems, this polling method may consume large amounts of server resources and impact performance, the 
consumption of resources and performance impact is more pronounced when mailbox polling occurs on 
mobile devices over bandwidth-limited wireless networks. For example, if a mail server with 1000 mailboxes 

20 is polled and sends updates every 15 minutes to 1000 mail applications running on wireless devices, the 
wireless network will become severly congested resulting in significant service delays. 
[0004] In order to address this shortcoming, a new polling method has been proposed for use with mobile 
communication devices, such as wireless data communicators. This new polling method, referred to as 
'adaptive polling' provides mailbox updates based on a trigger event. Adaptive polling automatically 

25 determines the polling interval of the user based on his usage profile. A description of adaptive polling is set 
forth in U.S. Patent Application No. 60/493,1 18 filed August 7, 2003, the contents of which are incorporated 
by reference. In this system, a remote wireless subscriber can integrate external mailboxes (e.g. POP 



CLJ-1158900vl 



accounts) to his/her mobile wireless account via a POP polling engine that periodically polls new e-mails from 
the external accounts and places new e-mails into the user's mobile wireless account mailbox to be delivered 
to his/her mobile communication devices. When the polling engine polls an external mailbox, it requests the 
current list of message IDs from the external mailbox and checks each entry in the list to see if it has already 

5 been stored in a local database. If the message ID is not found in the database, it is deemed to be a new e- 
mail and will be retrieved. Once the new e-mail has been retrieved, the message ID is added to the database 
so as to prevent subsequent re-retrieval during subsequent polls. If the message ID is found in the database, 
it is deemed to be an old message and is ignored. The adaptive algorithm varies the polling frequency based 
on the volume of e-mail traffic that the user is experiencing. However, for each external POP account, the 

10 polling engine has to be able to determine if the external account has new e-mails, and which ones are new. 
[0005] The adaptive polling technique set forth above suffers from performance problems in that every 
message ID must be checked against the database for every poll. Accordingly, the technique is not efficient 
for large mailboxes and large numbers of mailboxes. 

[0006] In the present specification, the term "polling" is used to indicate detecting new messages, retrieving 
15 detected new messages and sending the messages to a device or mailbox. Thus, polling differs from 
synchronization, by which messages on a user device/main mailbox are completely synchronized with 
messages in the user's mailbox/multiple external mailboxes. Whereas polling may occur with relatively high 
frequency, full synchronization is performed periodically (at a time interval that is much longer than the polling 
interval), or in response to a user request via his/her device for full synchronization. 

20 

SUMMARY OF THE INVENTION 

[0007] According to an aspect of the present invention, mailbox pooling pre-emptive criteria are used by the 
polling engine to determine whether there has been no change to the mailbox (i.e. there are no new e-mails), 
in which case there is no need to compare the message list against the local database. 
25 [0008] More particularly, the polling engine stores an indication of the number of messages in the mailbox, 
the total mailbox size (used storage size in bytes), and the last message ID from the last poll. In the next poll, 
the polling engine retrieves this information from the mailbox and checks against the values stored from the 
last poll. If the information is the same, then there is need to compare the message ID list. Whenever either 
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the number of messages in the mailbox, or the mailbox size (used storage size in bytes), or last message ID 
has changed, then the full comparision of the message ID list is performed. 

[0009] Other aspects and features of the present application will become apparent to one of ordinary skill in 
the art upon reviewing the following description of specific embodiments of the present invention in 
5 conjunction with the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Embodiments of the present application will now be described, by way of example only, with 
reference to the attached figures, wherein: 

FIG. 1 is a block diagram illustrating a system for adaptive e-mail polling, according to the prior art; 
FIG. 2 is a flow diagram illustrating an adaptive polling decision path for the system of FIG. 1; and 
FIG. 3 is a flow diagram illustrating a modification of the adaptive polling decision path of FIG. 2 
incorporating mailbox pooling pre-emptive criteria, according to an aspect of the present invention. 
FIG. 4 is a block diagram illustrating a system for adaptive e-mail polling with mailbox pooling pre- 
emptive criteria, according to an alternative embodiment of the invention. 
[0011] Same reference numerals are used in different figures to denote similar elements. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] Referring now to the drawings, FIG. 1 is a block diagram illustrating the system for adaptive polling 
set forth in U.S. Patent Application No. 60/493,118, referred to above. The components of the adaptive 
polling system consist of a plurality of wireless devices 100 for remote communicating with an enterprise (e.g. 
20 corporate office, ISP, etc) over a wireless network 102 and the Internet 104. The enterprise includes a polling 
engine 108 and a variety of data servers 110 connecting to the polling engine 108, such as a mail server 110, 
application server 112, web server 114, and other comparable devices. 

[0013] The polling engine 108 is located behind the corporate firewall 106 of the enterprise, for ensuring 
secure communication between the mobile device 100 and the data servers 110. 
25 [0014] As discussed above, polling engine 108 determines adaptive polling rates based on the usage profile 
of each user. Although the preferred embodiment is described in terms of polling the mail server 1 12, it will be 
understood by a person skilled in the art that the polling engine can also be configured to poll for services and 
events from other ones of the data servers 1 10 (e.g. application server 1 14, web server 116, etc.). Moreover, 
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the principles of the invention my be applied to polling for mail from a plurality of external mailboxes, where 
the polling engine is disposed between the external mailboxes and a main mailbox, as discussed in greater 
detail below with reference to FIG. 4. 

[0015] Returning to FIG. 1, the polling engine 108 initially monitors the default mail-polling interval of the 
5 mail server 110. For example, the system may initially be configured to poll all mailboxes once every 15 
minutes. As discussed in greater detail below with reference to FIG. 2, the polling engine 108 uses adaptive 
polling to determine if there has been recent activity in the remote user's mailbox, in which case the polling 
interval is shortened to increase the frequency of mailbox polling. This increase in polling frequency provides 
the user with new e-mails in a near real-time fashion. 

10 [0016] As discussed above, on each poll the polling engine 108 requests a current list of message IDs from 
the mail server 112, for storage in an internal database. The polling engine 108 compares the current list to 
the list of message IDs stored in the database as a result of a previous poll. If any message ID in the current 
list is not found in the list of previous message IDs stored in the database, it is deemed to be a new e-mail. 
Synchronization of data then takes place between the mobile device 100 and the mail server 112. For each 

15 retrieved e-mail, the message ID is added to the database so as to prevent subsequent re-retrieval during the 
next poll. If a message ID in the current list is found in the database, it is deemed to be an old message and 
is ignored (i.e. the database remains unchanged and no synchronization takes place). 
[0017] FIG. 2 is a flow diagram illustrating an adaptive polling decision path according to U.S. Patent 
Application No. 60/493,118, filed August 7, 2003. The process starts with the polling engine 108 functioning 

20 in its initial polling state 200 (i.e., the default polling interval). The polling engine 108 triggers a poll 202 to the 
mail server 112 (or other data server 110), which checks for incoming and outgoing mail. The poll 202 may 
be triggered internally as a result of the default polling interval previously established, or externally as a result 
of the user checking for mail at his/her mobile device 100. The details of the poll are set forth above (i.e. the 
polling engine retrieves and compares the current list of message IDs with the list previously stored in the 

25 database, etc.) The result of the poll 202 then triggers an event 204 that is classified as either positive or 
negative 206. Alternatively, in the event that the poll is triggered as a result of the user checking messages 
on his/her mobile device, a positive event state occurs. A positive event increases the polling interval 208 and 
a negative event decreases the polling interval 210. Once the event is determined, the system henceforth 
operates in its new polling state 212. If there is further activity, a new poll is triggered 202 and the process 

30 flow repeats itself. 
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[0018] Examples of positive events include a new message arriving in the mailbox, the user checking 
messages on the mobile device, etc. Examples of negative events include an invalid login or password 
confirmation to connect to the mailbox at the mail server 112, the mobile device being out of wireless 
coverage range, failure of an attempt to deliver mail to the mobile device, etc. 
5 [0019] Based on the positive or negative event 206, the polling engine 108 either increases or decreases 
the polling rate. If the polling engine experiences several successive negative events, the polling interval will 
be significantly lengthened and will poll the mail server 112 less frequently, resulting in less data sent 
wirelessly over that polling interval. Once a positive event is received, the polling interval increases again. 
[0020] A consequence of the system is that the user may perceive better performance in the sense that e- 
. 10 mail messages may seem to arrive more quickly at the mobile device. For example, if the default polling 
interval is once every 15 minutes and the user receives frequent new messages (i.e. successive positive 
events), the polling engine 108 may increase the polling interval to once every 1 or 2 minutes. With this 
increased polling rate, messages arrive more quickly at the user's mobile device 100, thereby providing a 
perception of better and faster performance. 
15 [0021] Based on the specific users and their usage patterns, U.S. Patent Application No. 60/493,118, 
discloses a module for the polling engine 108 that can adapt to a user's usage pattern, based on the time of 
day, day of the week, and heuristic comparison of previous usage activities at that time. The module learns 
the user's routine and automatically configures the polling interval for polls to the user's mobile device. For 
example, a busy user can have the polling engine 108 set a positive event (increased polling) first thing in the 
20 morning to download all of his incoming messages, another positive event before he leaves for the end of the 
day, and set negative events (decreased polling) after work until sunrise. 

[0022] Turning now to FIG. 3, a modification is shown to the poll 202 of the adaptive polling decision path of 
FIG. 2 to include mailbox pooling pre-emptive criteria, according to an aspect of the present invention. 
[0023] In order to further reduce network congestion and improve remote mailbox polling performance, the 
25 polling engine 108 determines, during the poll 202, if there has been any change of state in the mailbox (i.e. 
no new e-mails). This information is then used as pre-emptive criteria to prevent unnecessary retrieval of the 
message list and comparison thereof against the local database. 

[0024] During the poll 202, polling engine 108 stores values in the local database representing pre-emptive 
criteria, such as the number of messages in the mailbox, the total mailbox size, and the last message ID. The 
30 "total mailbox size" criteria is the total size (in bytes) of messages in the mailbox (also referred to in the art as 
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"mailbox used quota"). In the next poll, at 302, the polling engine 108 ascertains the current pre-emptive 
criteria (e.g. current number of messages in the mailbox, current total mailbox size, and last message ID), 
and at 304 compares these current values against the values previously stored in the local database. If these 
criteria are the same, then there is no need to compare the message ID list (i.e. a "no" decision at 306). 
5 However, whenever there has been a change in any one of the pre-emptive criteria (i.e. a "yes" decision at 
306), then the comparision of message ID list is performed 308. 

[0025] It should be noted that it is not necessary for all three criteria to be used for detecting new mails. 
Depending on the availability of these criteria from the mail server 1 12 (mail protocol - e.g. POP, IMAP, etc.) 
, only one, or two of the criteria may be used. However, the use of more criteria results in better precision in 

10 the determination that the mailbox has no mail (i.e. all criteria remain unchanged). 

[0026] Also, whereas the embodiments discussed with reference to FIG. 1 to FIG. 3, relate to polling of a 
user's mailbox in mail server 112 for updating of emails with remote device 100, the principles of the 
invention may be extended to synchronization between a mailbox in a mail server and a mail client, or to 
retrieiving new mail (i.e. not full synchronization) and forwarding or sending the new mail to another mailbox 

15 or service. 

[0027] For example, a user's external mailbox(es) POP server(s) can be integrated with his/her main 
mailbox provided by the user's ISP, to consolidate the different external mailboxes into one single mailboxand 
thereby simplify managing and checking of emails from the different mailboxes. In this embodiment, the 
service provider incorporates polling engine 108 to poll the external mailboxes and forward (e.g. send) the 

20 retrieved new messages to the customer's main mailboxes. 

[0028] According to the embodiment of FIG. 4, each user of a mobile device 100 is provided with a mobile 
mailbox that is accessible via a wireless service engine 400 over the wireless network 102. As discussed 
above, it is possible for a user to integrate multiple external mailbox accounts 404, 406, etc. (e.g. POP, AOL, 
Hotmail, Yahoo, etc.) to their main account 402, by providing the service engine 400 with appropriate logins 

25 and passwords to access the external mailboxes. With the polling engine 108 disposed between the main 
mailbox 402 and the external mailboxes 404, 406, etc., as soon as new e-mails from the external mailboxes 
are polled and sent/forwarded to the user's main mailbox 402, the messages are treated as "new e-mails" 
within the mailbox 402 and are immediately "pushed" to the user's mobile device 100. In this case, the pre- 
emptive criteria are used in the polling engine 108 to regulate polling of the external mailboxes 404, 406, etc. 
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Synchronization between the user's main mailbox 402 and the user's mobile device 100 is performed by the 
wireless service engine 400. 

[0029] The above-described embodiments of the present application are intended to be examples only. 
Those of skill in the art may effect alterations, modifications and variations to the particular embodiments. For 

5 example, although the preferred embodiment is set forth as an improvement to the adaptive polling method 
shown in FIG. 2, it is contemplated that the method of employing pre-emptive criteria set forth above may be 
implemented without any trigger event 204, determination of event state 206 or change in polling interval 
208/210. In this variation, the default polling interval and/or user initiated message send/receive are used to 
trigger the poll 202 following which the user device or mailbox is updated (i.e. a "yes" decision at 306) or pre- 

10 empted (i.e. a "no" decision at 306), without modifying the polling interval. Even without modification of the 
polling interval, this variation results in improved performance by eliminating unnecessary polling. 
[0030] All such modifications and variations are possible without departing from the scope of the invention 
as defined by the claims appended hereto. 
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